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(54) Title: NOVEL COMPOUNDS 




(57) Abstract: There are provided novel compounds of formula (1) wherein 
RS R2. R^ R*. R5 R* R', M, T. U, Y. V and W arc as defined in the specifica- 
tion and pharmaceutically acceptable salts thereof; together with processes for 
their preparation, compositions containing them and their use in therapy. The 
compounds are inhibitors of nitric oxide synthase and arc thereby particularly 
(i) usefu] in the treatment or prophylaxis of inflammatory disease and pain. 
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NOVEL COMPOUNDS 
Field of the Invention 

5 The present invention relates to novel heteroarylalkylamine derivatives, processes for their 
preparation, compositions containing them and their use in therapy. 

Background of the Invention 

10 Nitric oxide is produced in mammalian cells from Lrargmine by the action of specific 
nitric oxide synthases (NOSs). These enzymes fall into two distinct classes - constitutive 
NOS (cNOS) and inducible NOS (iNOS). At the present tune, two constitutive NOSs and 
one inducible NOS have been identified. Of &e constitutive NOSs, an endothelial enzyme 
(eNOS) is involved with smooth muscle relaxation and the regulation of blood pressure 

15 and blood flow, whereas the neuronal enz3mie (nNOS) appears to be involved in the 

regulation of various biological functions. Inducible NOS has been particularly implicated 
in the pathogenesis of inflammatory diseases. Regulation of these enzymes should 
therefore offer considerable potential in the treatmrnt of a wide variety of disease states (J. 
E. Macdonald,i4K/j. Rep. Med. Chem., 1996, 31, 221 - 230). 

20 

Considerable effort has been expended in efforts to identify comp9unds that act as specific 
inhibitors of one or more isoforms of the enzyme nitric oxide synttiase. The use of such 
compounds in therapy has also been widely claimed. 

25 Disclosure of tiie invention 



According to the present invention, fliere is provided a compound of formula (I) 
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wherein: 

Y represents CI to 4 alkyi, CI to 4 alkoxy, halogen, CN, C-CH, NO2, CH2OH, CHO, 
COCH3, NHfe, NHCHO. NHCOCH3 or NHSP2CH3; said Okyl or alkoxy group being 
optionally further substituted by one or more fluorine atoms; 

T, U and W independently represent CX, N. NR'^ O or S(OU except that at least one of T, 
U and W must represent a heteroatom and except that not more than one of T. U and W may 
ref)resent NR , O or S(0)ni; m represents an integer 0. 1 or 2; and each X group 
independently represents H, CI to 4 alkjd, CI to 4 alkoxy, halogen. OH. SH, CN. C=CH, 
N(R )2, NO2, CH2OH, CHO. COCH3 or NHCHO; said alkyl or alkoxy group being 
optionally further substituted by one or more fluorine atoms; 

V represents NR^, O. CH2. S(0)n , OCH2, CikP, NR^CHa, CHgNR^, CHzSiO)^ , 
S(0)nCH2. CH2CH2 or CH=CH; 

n rqjresents an Integer 0, 1 or 2; 

M represents C, and when M is bonded to a CH2 moiety in V, then M may also represent N; 
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R andR independently represent H or Me. 
2 

R represents C 1 to 4 alkyl, C2 to 4 alkenyl, C2 to 4 aJkynyl, C3 to 6 cycloalkyl or a 4 to 8 
membered saturated heterocycKc ring incorporating one heteroatom selected from O, S and 
N; any of said groups being optionally ftirther substituted by CI to 4 alkyl, CI to 4 alkoxy, CI 
to 4 allQ^lthfo, C3 to 6 cycloalkyl, habgen or phenyl; said phenyl group being optionally 
further substituted by one or more substituents selected independently from halogen, CI to 4 
alkyl, CI to 4 alkoxy, CF3, OCF3, CN or NO2; 

2 

or R represents phenyl or a five or six membered aromatic heterocycUc ring containing 1 
to 3 heteroatoms independently selected from O, S and N; said phenyl or aromatic 
heterocycUc ring being optionally substituted by one or more substituents selected 
independentiy from halogen, CI to 4 alkyl, CI to 4 alkoxy, OH, CN, NO2 orNR^^^; said 
alkyl or alkoxy group being optionaUy fiurther substituted by one or more fluorine atoms; 

3 

R represents H, CI to 4 alkyl or C3 to 6 cycloalkyl; said alkyl group being optionally 
substituted by CI to 4 alkoxy, halogen, hydroxy, Nr"r*^, phenyl or a five or six 
membered aromatic or saturated heterocyclic ring containing 1 to 3 heteroatoms 
independentiy selected from O, S and N; said phenyl or aromatic heterocyclic ring being 
optionally fiaiher substituted by halogen, CI to 4 alkyl, CI to 4 alkoxy, CF3, OCF3, CN or 
NO2; 

7 14 

R andR independently represent H or CI to 2 alkyl; 

R , R , R^, R^, R^^, R* * and R^^ independentiy represent H or CI to 4 alkyl; 
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R^^ represents H, CI to 4 allcyl, CHO, COCH3, SO2CH3 or CF3; 
or a pharmaceutically acceptable salt thereof. 

5 The compounds of fonnula (1) may exist in enantiomeric fomis. It is to be understood that all 
enaotiomers, diastereomers, racemates and mixtures th^.r^f«^ ,„.i,.^.^ 

~ ^^^^^^^^ vyAWlll UlC 5(;Ope 01 

the invention. 

It will be recognised that compounds of fomiula (1) wherein U. T or W «pK«ents CX and 
0 X represents OH may exist in the alternative keto tautomeric fonn. Sunilariy. compounds 
of fonnula (I) wherein U, T or W represents CX and X represents NH may exist m the 
alternative imino tautomeric foxm. And similarly, compounds of fonnula (I) wherem U T 
or W represents CX and X represents SH may exist in the alternative thioketo tautomeric 
form. It is to be understood that all such possible tautomeric forms and mixtures thereof are 
• included within the scope of the invention. 

TTie compounds of formula (1) and then- pharmaceuticaUy acceptable salts have the advantage 
that they are inhibitors of the enzyme nitric oxide synthase (NOS). In particular, the 
compounds of fomruia (1) and their pharmaceutically acceptable salts have the Advantage that 
they are inhibitors of the inducible isofomi of the enzyme nitric oxide synthase (iNOS). 

The invention further provides a process for the preparation of compounds of formula (T) 
or a pharmaceuticaUy acceptable salt, enantiomer or racemate thereof. 

Accordmg to the invention there is also provided a compound of formula (1) or a 
PharmaceuticaUy acceptable salt thereof, for use as a medicament 

Another aspect of the invention provides the use of a compound of formula (I) or a 
pharmaceutically acceptable salt thereof, in the manufacture of a medicament, for the 
treatment or prophylaxis of diseases or conditions m which inhibition of nitric oxide 
synthase activity is beneficial. 
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Another aspect of the invention provides the use 6f a compound of foimula (I) or a 
pharmaceutically acceptable salt thereof, in the manufacture of a medicament, for the 
treatment or prophylaxis of diseases or condition^ in which inhibition of inducible nitric 
oxide S3mthase zictivity is beneficial 

A more particular aspect of the invention provides the use of a compound of foraiula (I) or 



a pharmaceutically acceptable salt thereof, in the 
treatment or prophylaxis of inflammatory disease . 



manufacture of a medicament, for the 



Anoth^ aspect of the invention provides the use 
pharmaceutically acceptable salt thereof, in the 
treatment or prophylaxis of pain. 



)f a compound of formula (I) or a 
n an\ifacture of a medicament, for ttie 



According to the invention, there is also providet [ a method of treating, or reducing the risk 
of, diseases or coiulitions in which inhibition of i itric oxide synthase activity is beneficial 
which comprises administering to a person suffenng firom or at risk of, said disease or 
condition, a therapeutically effective amount of j compound of formula (I) or a 
pharmaceutically acceptable salt thereof 

More particularly, ttiere is also provided a method of treating, or reducing the risk of, 
inflammatory disease in a person suffermg fi:om or at risk of, said disease, wherein the 
method comprises administering to the person a herapeutically effective amount of a 
compound of formula (I) or a pharmaceutically acceptable salt thereof. 

The compounds of the present invention may als a be used advmtageously in combination 
with a second pharmaceutically active substance particularly in combination with a 
cyclooxygenase inhibitor; more particularly in combination with a selective inhibitor of the 
inducible isoform of cyclooxygenase (C0X.2). Thus, in a further aspect of the invention 
there is provided the use of a compound of form xla (I) or a pharmaceutically acceptable 
salt ttiereof, in combination with a COX-2 inhib: tor for the treatment of inflammation, 
inflammatory disease and inflammatory related disorders. And there is also provided a 
method of treating, or reducing the risk of, inflajnmation, inflammatory disease and 
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inflammatoiy related disorders in aperson suffering fl«m or at risk of. said disease or 
condition, wherein the method comprises admimstering to the person a therapeutically 
effective amount of a compound of formula (I) or a pharmaceutically acceptable salt 
thereof in combination with a COX-2 inhibitor. 

5 

In one embodiment, V in formula (D represents S(0\, and n represent, o. 
In another embodiment, Y in formula (I) represents CN. 
In one embodiment, r' in fomiula (I) represents H. 

In another embodanent, 1^ in fomiula (1) represents optionally substituted phenyl or a five 
or six membered aromatic heterocyclic ring containing 1 to 3 heteroatoms independently 
selected fiom O. S and N. In a further embodiment. in fomiula (Q represents optionally 
substituted phenyl, pyridyl, thienyl. isoxazolyl, isothiazolyl or thiazolyl. In a yet further 
embodiment, R^ in formula (I) represents optionaUy substituted phenyl. 

In one embodiment, in fomiula (I) represents H. 

In another embodhnent r''. R^ and R^ in formula (0 each represent H. 

In a particular embodiment, the compounds of formula (D have the absolute 
Stereochemistiy as shown: 
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Particular compounds of the invention include: 

3-[[(l^,35)-3-arnino-4-hydroxy-l-phenylbutyl]thio]-2-thiophenecarbonitrile; 

3-[[(lR,3S)-3-araino-4-hydroxy.l-phenynjutyl]tliio>5-metfayl.2-tMophenecaibonitrUe; 
and phannaceutically acceptable salts thereof 

Unless otherwise indicated, the term "CI to 4 alkyl" referred to herein denotes a straight 05 
branched chain alkyl group .having from 1 to 4 carbon atoms. Examples of such groups 
include methyl, ethyl, it-propyl, i-propyl, n-butyl, i-butyl and ^butyl. 

Unless otherwise indicated, the temi "C3 to 6 cycloaDcyr refened to herein denotes a 
cycloalkyi group having from 3 to 6 caibon atoms. Examples of such groups include 
cyclopropyl, cyclopentyl and cyclohejqd. 

Unless otherwise indicated, the term "C2 to 4 alkenyl" referred to herein denotes a straight 
or branched chain allq^l group having from 2 to 4 carbon atoms incorporating at least one 
carbon-caibon double bond, acamples of such groups include ethenyl, propenyl and 
butenyL 

Unless otherwise indicated, the term "C2 to 4 alkynyl" referred to herein denotes a straight 
or branched chain alkyl group having from 2 to 4 carbon atoms incorporating at least one 
carbon-carbon triple bond. Exan:iples of such groups include ethynyl, propynyl, and 
butynyl 

Unless otherwise indicated, the term "CI to 4 alkoxy" referred to herein denotes a straight 
or branched chain alkoxy group having from 1 to 4 carbon atoms. Examples of such groups 
include methoxy, ethoxy, n-propoxy, i-propoxy and t-butoxy. 

The term "CI to 4 ailsylthio" is to be intatpreted analogously. 



Unless otherwise indicated, the term "halogen" referred to herein denotes fluoro^ chloro, 
bromo and iodo. 
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Ex«.p,«ofa4u>8menJ««.s.h„tedl«=,ocyoli.«gi^^ 
selected fiom O, S orN tacl»depym>lidme.pipeddtoe. tetahydrofunn and 

perhydroazepine. 

Examples of a five or six membered aromatic heterocyclic ring containing 1 to 3 
hete^oatoms indepenoently selected fiom O, S and N include furan. thiophene. pyridine 
thiazoie. imidazole, oxazole, triazole. oxadiazole. tfaiadiazole andpyrimidine. 

Examples of a five or six membered saturated heterocyclic ring containing 1 to 3 
heteroatoms indcpendenUy selected from O. S and N include pjorolidine. tetrahydroturan. 
pipenouie and piperazine, 

E^les of a -CI to 4 allyl or CI u, 4 alkoxy optfonally teter s^toui by one er mc. 
.s fluorine «o™s" indode CKfeF, CHFj, CF3. CF^CFj. CF3CI%. CIfeFCI%, CH3CF2. 
CF3CH2CH2. OCF3 and 0CI?!CF3. 

offennuta(I),oraphannace„«o.Uj,.^fe^^^„^^_^^ 
20 comprises: 

(a) reaction ofa confound of foimulaCn) 

Y 
(II) 

wherein T. U. W. Y and M are as defined in formula a) and L ' represents a leaving group, 
with a compound of formula (III) 



25 
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(III) 



\ 2 3^268 
wherein R,R,R,R,R,R,R and V are as defined in formula (I); or 



(b) reaction of a compound of formula (TV) 



J- 



10 



(IV) 



wherein T, U, W, M, Y and V are as defined in formula (I), 
with a compound of formula (V) 



15 




(V) 



1234S68 2 
wherein R , R , R , R , R , R and R are as defined in formula (I) and L is a leaving 

group; 



and where desired or necessary converting the resultant compound of formula (I), or another 
20 salt thereof, into a pharmaceutically acceptable salt thereof; or converting one compound of 
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formula (I) into another confound of fbimula (I); and where desired converting the resultant 
compound of formula (I) into an optical isomer fliereof. 

In process (a), the reaction is performed by treating a nucleophile of formula (HI) with an 
clectrophile of formula (II) in an inert solvent. Suitable leaving groups include 
sulphonates and halides, particularly fluoride or chloride. The reaction is generally 
performed in the presence of a non-nucleophilic base such as sodium hydride or caesium 
carbonate. Suitable organic solvents are those such as N,N-dimethylfonnamide, 
N-methyl-2-pyrroUdinone, tetrahydrofuran, acetonitrile and dimethylsulfoxide. The 
reaction is generally conducted at a temperature between 0 "C and the boiling point of the 
solvent 



In process (b), the reactants (IV) and (V) ai« coupled together in a suitable inert solvent 
such as tetrahydrofuran using, for example, Mitsunobu conditions. Thus, for example, the 
reactants are treated with a phosphine derivative and an azo derivative at a suitable 
temperature, generaUy between 0 °C and the boiling point of the solvent Suitable 
phosphine derivatives include triphenylphosphine and tributylphosphine. Suitable azo 
derivatives include diethyl azodicarboxylate, diisopropyl azodicaiboxylate and 
l,l'-(a20dicarbonyl)dipiperidine. Suitable leaving groiqjs include hydroxy. 

Alternatively in process (b), the reaction is performed by treating a nucleophUe of formula 
(IV) with an electrophile of formula (V) in an inert solvent Suitable leaving groips j} 
include sulphonates and halides, particularly cMoride or bromide. The reaction is 
generally performed in the presence of a non-nucleophilic base such as sodiimi hydride or 
caesium carbonate. Suitable organic solvents are those such as N.N-dimethylformamide, 
N-metityl-2-pyrrolidinone, tetrahydrofuran and dimethylsulfoxide. The reaction is 
generally conducted at a temperature between 0 **C and flie boiling point of the solvrait 

It will be apparent to a person skilled in the art that in tiie above processes it may be 
desirable or necessary to protect an amine or hydroxyl or other potentially reactive group. 
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Suitable protecting groups and details of processes for adding and removing such groups may 
be found by reference to the standard text "Protective Groups in Organic Synthesis", 3rd 
Edition (1999) by Greene and Wuts. 

In one preferred embodiment, amine groups are protected as carbamate derivatives, for 
example, as t-butyloxycarbamates. 

In another particularly preferred embodiment, the amine and hydrojQ^l groups of compounds 
wherein represents hydrogen are protected simultaneously as a cyclic carbamate, such as 
in formula (VI), or as a cyclic hemi-aminal as in formula (VII), 




Specific examples of the use of protecting groups are given in the Examples section. 

The present invention includes compounds of formula (I) in the form of salts, in particular 
acid addition salts. Suitable salts include those formed with both organic and inorganic 
acids. Such acid addition salts will normally be pharmaceutically acceptable although salts 
of non-pharmaceutically acceptable acids may be of utility in the preparation and 
purification of the compound in question. Thus, preferred salts include those formed from 
hydrochloric, hydrobromic, sulphuric, phosphoric, citric, tartaric, lactic, pyruvic, acetic, 
succinic, fumaricj maleic, methanesulphonic and benzenesulphonic acids. 



Salts of compounds of formula (I) may be formed by reacting the fiw base, or a salt, 
enantiomer or racemate thereof, with one or more equivalents of the appropriate acid. The 
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reaction may be carried out in a solvent or medium in which the salt is insoluble or in a 
solvent in which the salt is soluble, for example, water, dioxane, ethanol, tetrahydrofiiran or 
diethyl ether, or a mixture of solvents, which may be removed in vacuo or by freeze drying. 
The reaction may also be a metathetical process or it may be carried out on an ion exchange 



resm. 



compounds of formula (HI) wherein R" represents H may be prepared by Reaction of a 
compound of formula (VIII) 



(VIII) 



wherein r\ R^, r'^, R^ and R^ are as defined in formula (I), 

with an organometaUic derivative, R^— M. wherein ^ is as defined in formula (I) and M 
represents a metallic residue such as Kthium or magnesium-halide. The resulting 
compound of foramla (HI) wherein V represents oxygen may then be subsequently 
converted into compounds of formula (IH) wherein V represents sulphur. 

Ahemathrely. con^unds of formula (HI) may be prepared by reaction of an amide of 
formula (DC) 



Me— N 
I 

Me^ 



0 >^o4 
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wherein r\ R^, R^, and R^ are as defined in fonnula (I), 

2 2 

with an organometallic derivative, R — M, wherein R is as defined in formula (I) and M 

represents a metallic lesidue such as lithium or ma^esium-halide, followed by reduction 
of the resulting ketone to the corresponding alcohol (III). 

5 

Compounds of formulae (II), (IV), (VHI) and (IX) are either known or may be prepared by 
conventional methods that will be readily apparent to the man skilled in the art. 

Intermediate compoimds may be used as such or in protected form. Protecting groups and 
10 details of processes for their removal may be found by reference to the standard text 
"Protective Groups in Organic Synthesis", 3rd Edition (1999) by Greeie and Wuts. 

The compounds of the invention and intermediates thereto may be isolated from their reaction 
mixtures and, if necessary further purified, by using standard techniques. 



15 



20 



The compounds of fonnula I may exist in enantiomeric forms. Therefore, all enantiomers, 
diastereomers, racemates and mixtures thereof are included within the scope of the inventioru 
The various optical isomers may be isolated by separation of a racemic mixture of the 
compounds using conventional techniques, for example, fiactional crystallisation, or HPLC. 

Intermediate compounds may also exist in enantiomeric forms and may be used as purified 
enantiomers, diastereomers^ racemates or mixtures. 



The compounds of formula (I), and their pharmaceutically acceptable salts, enantiomers 
25 and racemates, are usefiil because they possess pharmacological activity in animals. In 
particular, the compounds are active as inhibitors of the enzyme nitric oxide synthase. 
More particularly, they are inhibitors of the inducible isoform of the enzyme nitric oxide 
synthase and as such are predicted to be useful in therapy, for example, as 
* anti- inflammatory agents. They may also have utility as inhibitors of the neuronal isoform 

30 of the enzyme nitric oxide synthase, hi general, compounds of fonnula (I) and their 

pharmaceutically acceptable salts have the advantage that they show good selectivity for the 
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inhibition of iNOS and/or nNOS in CQn5)arison to the inhibition of the endothelial isofoim, 
eNOS. 

The conapounds and their phannaceutically acceptable salts are mdicated for use in the 
treatment or prophylaxis of diseases or conditions in which synthesis or oveisynthesis of nitric 
oxide synthase forms a contributoiy part. In particular, the compounds are indicated for use 
in me treatment of inziammatory conditions in mammals including maa 

Conditions that may be specifically mentioned are: 

osteoarttuifis, rheumatoid arthritis, rheumatoid spondylitis, gouty arthritis and ofiier arthritic 
conditions, inflamed joints; 

eczema, psoriasis, dronatitis or other inflammatoiy skin conditions such as sunburn; 
inflammatory eye conditions including uveitis, glaucoma and conjunctivitis; 
lung disorders in vMch inflammation is involved, for example, asthma, bronchitis, chronic 
obstructive pulmonary disease, pigeon fender's disease, fennel's lung, acute req)iratory 
distress syndrome; 

bacteraemia, endotoxaemia (septic shock), aphthous ulcers, gingivitis, pyresis, pain, 
meningitis and pancreatitis; 

conditions of the gastrointestinal tract including inflammatory bowel disease, Crohn's disease, 
atrophic gastritis, gastritis varialoforme, ulcerative colitis, coeliac disease, regional ileitis,, 
peptic ulceration, irritable bowel syndrome, reflux oesophagitis, damage to the 
gastrointestinal tract resulting from infections by, for example, Helicobacter pylori^ or fiom 
treatments with non-steroidal anti-inflammatory drugs; 
and other conditions associated with inflammation. 

The compoimds may also be use&l in the treatment of cancer. 

The compounds will also be useful in the treatment and alleviation of acute pain or persistent 
inflammatoiy pain or neuropathic pain or pain of a central origin. 

We are particularly interested in the conditions inflammatory bowel disease, rheumatoid 
arthritis, osteoarthritis, chronic obstructive pulmonary disease, pain and cancer. 
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The compounds of formula (I) and their phannaceutically acceptable salts may also be useful 
in the treatment or prophylaxis of diseases or conditions in addition to ttiose mentioned above. 
For example, the compounds may be xisefiil in the treatment of atherosclerosis, cystic fibrosis, 
5 hypotension associated with septic atid/or toxic shocks in the treatment of dysfunction of the 
immune system, as an adjuvant to short-term immunosuppression in organ transplant therapy, 
in the control of onset of diabetes, in the maintenance of pancreatic function in diabetes, in the 
treatment of vascular complications associated with diabetes and in co- therapy with 
cytokines, for example TNF or interleukins. 

10 

The compounds of fomiula (I) may also be useful in the treatment of hypoxia, for example in 
cases of cardiac arrest and stroke, neurodegenerative disord^s including nerve degeneration 
and/or nerve nec^sis in disorders such as ischaemia, hypoxia, hypoglyca^tnia, epilepsy, and 
in external wounds (such as spinal cord and head injury), hyperbaric oxygen convulsions and 

15 toxicity, dementia, for example pre^senile dementia, Alzheimer's disease and AIDS-related 
d^nentia, Sydenham's chorea, Parkinson's disease, Tourette's s3mdrome, Huntington's disease, 
amyotrophic lateral sclerosis, multiple sclerosis, muscular dystrophy, Korsakoff's disease, 
imbecility relating to a cerebral vessel disorder, sleeping disorders, schizophrenia, depression, 
pain, autism, seasonal affective disorder, jet-lag, depression or other symptoms associated 

20 with premenstrual syndrome (PMS), anxiety and septic shock. Compounds of formula (I) 
may also be expected to show activity in the prevention and reversal of dmg addiction or 
tolerance such as tolerance to opiates and diazepines, treatment of drug addiction, treatment of 
migraine and other vascular headaches, neurogenic inflammation, in the treatment of 
gastrointestinal motility disorders and in the induction of labour. 

25 

We are particularly interested in the conditions stroke, Alzheimer's disease, Parkinson's 
disease, multiple sclerosis, schizophrenia, migraine, septic shock and pain. 

Prophylaxis is expected to be particularly relevant to the treatment of persons who have 
30 suflFered a previous episode of, or are otherwise considered to be at increased risk of, the 
disease or condition in question. Persons at risk of developing a particular disease or 
condition generally include those having a family history of the disease or condition, or 
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those who have been identified by genetic testing or screening to be particularly 
susceptible to developing the disease or condition. 

For the above mentioned therapeutic indications, the dosage administered will, of oouise, vaiy 
with the compound employed, the mode of administration and the treatment desired. 
However, in genial, satisfactoiy results are obtained when the compounds are administered 
at a dosage of the solid form of between 1 mg and 2000 mg per day. 

The compounds of formula (I), and pharmaceutically acceptable derivatives thereof, may be 
used on their own, or in the form of appropriate pharmaceutical compositions in which the 
compound or derivative is in admixture with a pharmaceutically acceptable adjuvant, diluent 
or carrier. Administration may be by, but is not Hmited to, enteral (including oral, 
sublingual or rectal), intranasal, inhalation, intravenous, topical or other parenteral routes. 
Conventional procedures for the selection and preparation of suitable pharmaceutical 
fomiulations are described in, for example, "Pharmaceuticals - The Science of Dosage 
Form Designs", M. E. Aulton, Churchill Livingstone, 1988. The pharmaceutical 
composition preferably comprises less than 80% and more preferably less than 50% of a 
compound of formula (I), or a pharmaceutically acceptable salt thereof 

According to the mvention, we further provide a pharmaceutical composition comprising a 
compound of formula (I), or a phannaceutically acceptable salt thereof, in admbcture with a 
pharmaceutically acceptable adjuvant, diluent or carrier. 

There is also provided a process for the preparation of such a pharmaceutical composition 
which comprises mixing the ingredients. 

The compounds of formula (I), and pharmaceutically acceptable derivatives thereof, may also 
be advantageously used in combination with one of the following ther^ies: NSAIDS, 
COX-2 inhibitors. Paracetamol, Tramadol, Corticosteroids, Glucosamine, Doxycyclin, 
Pralnacasan, MMP inhibitors or Coll-3 inhibitors. The conq^ound of formula (I) and the 
combination therapy nay either be formulated together within the same pharmaceutical 
composition for administration in a single dosage unit, or each component may be 
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individually fonnulated such that separate dosages may be administered either simultaneously 
or sequentially. 



The invention is illustrated, but in no way limited, by the following examples: 



5 



The following abbreviations are U5ed> DMSO (dimethylsulfoxide), DMF (N,N- 
dimethylformamide)^ THF (tetrahydrofiiran). 



Example 1 



3'rrniZ3iS^-3>Amino-4-hvdroxv- l-phenvlbutvl1thioV2>tfaiophenecarbomtrile oxalate 

10 

a) Phenvlmethvl f3iy)-3>-rrri,l -dimethvlethoxv^carbonvnamino1-^hvdroxv-butanoate 
A solution of 4.(phenylmethyl) iV-[(l,l.dimethylethoxy)carbonyl]-l-(2,5-dioxo- 1- 
pyrrolidinyl)) L-aspartate (75.0 g) in THF (200 ml) was added over 1 h to a suspension of 
sodium borohydride (6.84 g) in THF (60 ml) and water (90 ml) at -5 (internal 
15 temperature kept below 15 **C). Further sodium borohydride (6.8 g in two batches) was 
added and the mixture was stirred for 45 minutes. The mixture was poiured into cold, 
stirred, half-satura-ted anmionium chloride solution (600 ml) and extracted twice with ethyl 
acetate. The organic layers were dried (MgS04) and evaporated to give the sub-title 
compound as a waxy solid (56.24 g). 



MS APCI+ve "^/z210 [M+H-BOcf. 

NMR 300MH2 (CDCi) 7.41-7.27 (5H, m), 5.24-5.10 (3H, m), 4.15-3.96 (IH, m), 3.71 
(2H, d), 2.69 (2H, d), 1.44 (9H, s). 

25 b) Phenvhneth vl r4iSV3-rfhl-dimeflivl ethoxvlcarbonvll>2.2-dimetfavl-4-oxazolidine> 



2-Methoxypropene (46 ml) was added over 20 minutes to a solution of the product from 
step (a) (74,88 g), 2,2-dimethoxypropane (30 ml) and p-toluenesulphonic acid (1.21 g) in 



20 



acetate 
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dichloromethane (300 ml) at 0 °C and stirred at 0 for 1 h and at 20 for 1 h. IM 
sodium hydrogen carbonate solution was added and the mixture was extracted with 
didiloromelhane (3 x 200 ml). The organic layers were dried (MgS04) and evaporated to 
give a colourless oH which was dissolved in toluene (300 ml), 2,2-dimethoxypropane (45 
ml) andp-toluenesulphonic acid (1.2 g) added and the mixture was heated at 80 ''C for 2 h. 
On cooling, pctassiuixi oaruouai© was added and me mixmre was extracted twice witti ethyl 
acetate. The organic layers were dried (MgS04) and evaporated to give the sub-title 
compound (83.8 g) as a pale yellow oil 

NMR 300MHz (CDQ) 7.36-7.28 (5H, m), 5.12 (2H, d), 4.38-3,97 (2H, m), 3.84 (IH, 
d), 3.05-2.48 (2H, m), 1.62-1.50 (6H, m), 1.46 (9H, s), 

c) f4y)-3->rf M-Dimethyletfaoxv^c arbonvn-2.2-dimethvl-4^oxazolidineacetic acid 
A suspension of 10% palladium on carbon (3,8 g) and the product from step (b) (83.8 g) in 
ethanol (250 ml) was stirred under hydrogen (4 atmospheres pressure) for 3.5 h (5.3 1 
hydrogen uptake). The mixture was filtered through celite and evaporated. Ethyl acetate 
(100 ml) and IM potassium carbcmate solution (200 ml) were added and the organic layer 
was separated and fiirther extracted with IM potassium carbonate solution (40 ml) and IM 
sodium hydrogen carbonate solution (40 ml). The aqueous layers were washed with ethyl 
acetate, combined and acidified at 0 by diopwise addition of 4M hydrochloric acid (130 
ml). The aqueous was extracted with ethyl acetate (3 x 200 ml) and the organic layers were 
dried (MgS04) and evaporated to give the sub-title compound as a pale orange gum (56.24 
g), which slowly crystallised. 

NMR 300MH2 (CDQ) 4.33-4,12 (IH, m), 4.09-4.00 (IH. m), 3.86 (IH, d), 3.02-2.77 
(IH, m), 2,62-2.50 (IH, m), 1.62^1.54 (6H,m), 1.53 (9H, s). 

d) Ll-Dime thvlethvl f 4y)-4-r2-(methoxvmethvlamino)-2->oxoethvn-2^2-dimethvl-3- 
oxazolidinecarboxvlate 

//,0-Dimethylhydroxylamine hydrochloride (21.4 g), EDCI (41.94 g), 
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iV-methylmoxpholine (24 ml) and DMAP (26.4 g) were added to a solution of the product 
from step (c) (59.2 g) in dichloromethane (400 ml) at 0 °C and then stirred at 20 for 
1 8 h. 2M hydrochloric acid (200 ml) was added, the organic layer was separated and the 
V aqueous was fintiier extracted twice. The organic layers were washed with 2M 

5 hydrochloric .acid (50 ml) and sodium hydrogen carbonate solution (2 x 100 ml), 
combined, dried (MgS04) and evaporated to give the sub-title compound (60.2 g). 

MS APCI -hve ^/z 303 [M+H]"*". 

NMR 300MHz (CDQ) 4.38-4.19 (IH, m), 4.08 (IH, dd), 3.87 (IH, t), 3.70 (3H, s), 
JO 3.17 (3H, s), 3.07-2.45 (2H, m), 1.63-1.42 (15H, m), 

e^ Ll-Dimethvlethvl f4»y> 2.2-dimethvI-4-f2-oxO"2-phenvlethvl)-3-oxazolidinecarboxvlate 
Phenyl magnesium bromide (231 ml, IM in THF) was added over 15 minutes to a solution 
of the product from step (d) (60.1 g) in THF (360 ml) at -10 to -5 and flien stirred for 
15 2 h. Furttier phenyl magnesium bromide (7 ml, 3M in eth«r) was added and stirred at 0 **C 
for 1 h then quenched by the addition of saturated ammonium chloride solution (250 ml) 
and 2M hydrochloric acid (150 ml). The mixture was extracted three times with ethyl 
acetate and the organic layers were washed with brine, combined, dried (MgS04) and 
evaporated to give the sub-title compound (64.8 g) as an off- white solid. 

20 

*H NMR 300MHz (CDCh) 7.98 (2H, d). 7.64-7.40 (3H, m), 4.50-4.35 (IH, m), 4.15-4.05 
(IH, m), 3,88-3.65 (2H, m), 3.49-3,36 and 3.25.3.01 (IH, m), 1 .70-1.35 (15H, m). 

1.1-Dimethvlethvl f4S^-4-ff2SV2-hvdrDxv-2-phenvlethvn-2.2-dimethvl 3- 

25 oxazolidinecarboxvlate 

Borane (176 ml, IM in THF) was added to a solution of (R) methylrCBS-Qxa2aborolidine 
(16 ml, IM in toluene) in THF (20 ml) and cooled to -20 ^^C, A solution of the product 
from step (e) (64.6 g) in THF (200 ml) was added over 1.5 h, keeping the internal 
temperature below -15 °C, and then stirring at this temperature for 22 h. Methanol (40 ml) 

30 was added slowly and the solution was evaporated and then azeotroped with methanol to 
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give a pale yellow oil (69 g). Ether and IM potassium hydrogen sulphate solution (20 ml) 
were added and the mixture was filtered and evaporated. Purification by chromatography 
(silica, 40-60 petrol/ether as eluent) gave the sub-title compound (37.4 ^ as a white solid. 

NMR 400MHz (CDQ) 7.4-7.2 (5H, m), 4.88 (IH, d), 4.65 (IH, m), 4,35 (IH, m), 4.0 
(III, m), 3.65 (III, d), 2.1-2 (IK, m), i.S5-I.95 (IH, m), i.6 (3H, s), 1.49 (12jEi, s). 

Further elution gave the (45, 2^) isomer as a white solid (20.0 g). 

NMR 400MHz (CDCt) 7.4-7.3 (5H, brs), 4.77-4.73 (IH, m), 4,3-3.7 (3H, m), 2.2-2 
(2H,m), 1.6-1.4 (15H,m). 

g) 1,1-Dimethylethvl f4,?l 4-rf2JR-2-n^ eD2ovlthioV2-phenvlethvll-2.2>diTnetliYl-^, 
oxazolidinecarboxvlate 

Di/5c?propyl azodicarboxylate (21.5 ml) in THF (20 ml) was added dropwise to a solution 
of triphenylphosphine (28.73 g) in THF (230 ml) at -10 «C and the white suspension was 
stirred for 30 minutes. A solution of the major product {4S, 2S) from step (f) (17.58 g) and 
thiobenzoic acid (12.8 ml) in THF (100 ml) was added over 45 minutes at -10 and then 
stirred at -10 ""C to 4 for 18 h. The solvent was removed in vacuo, ether added and 
stirred until a precipitate formed. The mixture was filtered and the solids washed with 
wohexane/ether (1:1). The solution was washed with aqueous sodium hydrogen carbonate 
solution and the aqueous layer extracted with ether. The combined organic layers were 
dried (MgS04), evaporated and purified by chromatography (silica, 40-60 
petrol/dichloromethane (1:1 then 0:1) as eluent) to give a solid. This was crystallised fi-om 
iyohexane at -78 "^C to give the sub-title compound (14.76 g) as a white solid. 



*HNMR 300MH2 (CDCi) 7.93 (2H, d), 7.61-7.21 (8H, m), 4.79 (IH, dt), 4.18-3.83 (3H, 
m), 2.64-2.35 (IH, m), 2.23-2.09 (IH," m), 1.62-1.41 (15H, m). 
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h) 1.1-DimethYlethvl f4SV4-rf2RV2-mercapto-2-phenvlelfavn-2^-diinethvl-3- 
oxazolidinecarboxvlate 

The product from step (20.0 g) was dissolved in 7M ammonia in methanol (500 ml) 
and stirred at room temperature under nitrogen for 6 h. The solution was evaporated to 
5 dryness and the residue purified by chromatography (silica, 20% diethyl ether/isohexane) 
to give the sub-title compound (16.0g) as a white solid 

MS APCI +ve ""/z 238 (M+H-BOC)'*". 

10 l,l->Dimethvlethyl r4S)-4-rr2RV2-rr2>>cvano-3-tfaienvnthio1-2-phenvletbvI^2.2- 
dimethvl-3"Oxazolidinecarboxvlate 

The product from step (h) (280 mg) was dissolved in dry DMF (10 ml) airi treated wifli 
3-broinothiophene-2-carbonitrile (157 mg) followed by sodium hydride (60% iii oil, 35 
mg) under nitrogen. The reaction mixture was stirred for 24 h, poured into water and 
15 extracted with efliyl acetate (3 x 50 ml). The combined organic lay«« vj&ro washed with 
brine and dried (MgS04). The solvent was evaporated and the residue purified by 
chromatography (silica, 10% ethyl acetate/isohexane as eluent) to give the sub-title 
compound (250 mg) as an oil, NMR shows the compound to be a mixture of rotomers and 
the spectrum exhibits very broad peaks. 

20 

NMR 300MHz (CDCfe) 7.20-7.45 (6H, m), 6.60-7.00 (IH, m), 4.10-4,50 (2H, m), 
3.70-3.95 (IH, m), 3,40-3,70 (IH, m), 2.25-35 (IH, m), 2.05-2.20 (IH, m), 1.40-1.69 
(15H, m). 

25 

3'rrf lR3SV3-'Amin o-.4-hvdroxv-l-T?henvlbutvIlthio1-2-thiophenecarbonitrile oxalate 
To a solution of the product from step (j) (240 mg) in methanol (10 ml) was added 4M HCl 
in dioxane (10 ml). The mixture was stirred at 20 ''C for 2 h and the solvent was removed 
in vacuo. The residue was partitioned between aqueous sodium bicarbonate solution and 
30 ethyl acetate. The aqueous phase was extracted with ethyl acetate (2 x 50 ml) and the 
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combined extracts were washed with brine, dried (MgS04), filtered and concentrated in 
vacuo. The residue was dissolved in ethyl acetate and a solution of oxalic acid in diethyl 
ether added. The solution was filtered and dried to give the tide compound (140 mg) as a 



white solid. 



'H NMR 400MHz (DMSO-rftf) 8.04 (IH, d), 724-7.34 (fiH. m). 4.82 (IH, t), 3.52 (IH. m). 
3.42 (IH, m), 2.99 (IH, m), 2.25 (IH, m\ 2.10 (IH, m). 

Example ?, 

3-rr(lR,3S)-3-Aimno-4-hvdmxv-l-nhenvlh..fYnthio1-S-methvi. 2 -tbionh«iec^^ 



3-Bromo-5-me1hvl-2 -thiophenyiarboiii<rp e 
To a suspension of 3.bromo.5-inetfaylr2.|Ijiqphenecarboxaldehyde (500 mg) in water (10 
ml) was added hydroxylamine-O-sulfonic acid (330 mg). The mixture was heated to 50 "C 
. for 12 h and allowed to cool. The mixture was then extracted wifli ethyl acetate (3 x 50 
"nl). The combined organic layers were washed (brine), dried (MgS04), filtered and 
^ grated to leave the sub-title cbnqwund (410 mg) as a brown solid. 
\ 

" ^^^MR 300MH2 (CDCi) 6.79 (IH. s), 2.54 (3H, s). 

fe^^methYlethvU4SV4-rr?T?V?-rf2-cvann-W.tt,y ^3-thienvnthio 
^-^"^^y'^ 3 -oxazol,-dm«r.p, 4>nvyl.t. 

The product &ait^ step (a) (170 mg) was dissolved in dry DMF (10 ml) and treated with the 
product from Exarf^ple j ^ ^280 mg) foUowed by caesium carbonate (270 mg) under 
mfrogen. The reaction- . ^^^^ 24 h, poured into water and extracted with 

ethyl acetate (3 x 50 nd). xrhe combined organic layers were washed with brine and dried 
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(MgS04). The solvent was evaporated and the residue purified by chromatography (silica, 
10% ethyl aoetate/isohexane as eluent) to give the sub-title compound (100 mg) as an oil. 

MS (APCI+ve) ""/z 359 [M+H-BOcf . 

s 

c)3>rrflR3SV3--Amino-4-hvdroxv^l>phen vlbutvllthio%5-methvl-2-thiophenecarbo^ 
oxalate 

Hie title compound (60 mg) was prepared by the method of Example 1 step (k) using the 
product from step (b) above (100 mg). 

iO 

MS (APCI+ve) ™/z 319 [M(+H)]"^. 

400MHz (DMSO-t/tf) 7.32 (5H, m), 7.03 (IH, s), 4.80 (IH, m), 3.51 (IH, m). 3.41 (IH, 
m), 2.96 (IH, m), 2.50 (3H, s), 2.25 (IH, m), 2.1 1 (IH, m). 

15 

Screens 

The pharmacological activity of compounds according to the invention was tested in the 
following screens, 

20 

Screen 1 

The activity of compounds of fomiula (I), or a pharmaceutically acceptable salt, enantiomer 
or racemate thereof, may be screened for nitric oxide synthase inhibiting activity by a 
25 procedure based on that of Forstermann et al, Eur. J. Phann., 1992, 225/ 161-165. Nitric 
oxide synthase converts ^H-Lrarginine into ^H-L-citrulIine which can be separated by cation 
exchange chromatography and quantified by liquid scintillation counting. 



30 



Enzyme is prepared, after induction, fi"om the cultured murine macrophage cell line J774A- 1 
(obtained firom the laboratories of the Imperial Cancer Research Fund). J774A- 1 cells are 
cultured in Dulbeccos Modified Eagles Medium (DMEM) supplemented with 10% foetal 
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bovine scnim, 4 mM lA-gJutamine and antibiotics (100 units/tal penicillin G, 100 mg/ml 
stteptomydn & 0.25 mgtol anjphotericin B). Cells are routinely grown in 225 cm' flasks 
containing 35 ml mediumkept at 37 °C and in a humidified atmosphere containing 5% CQ2. 

5 Nitric oxide synthase is produced by cells in teqjonse to intcrferon-g (IFNg) and 

lipopolysaccharide (LPS). The medium from confluent culture flasks is removed and replaced 
with 25 ml (pet flask) of fi»sh medium containing 1 ragfini LPS and 10 units/tel IFNg. Afler 
a period of 1 7-20 hours in culture, harvesting of cells is accomplished by scraping the cell 
sheet fiom the flask surface into the culture medium. Cells are collected by centrifligation 
10 (1000 g for 10 minutes) and lysate prepared by adding to the cell pellet a solution containing 
50 mM Tiis-HCl (pH 7.5 at 20 "C), 10% (v/v) glycerol, 0.1% (v/v) Triton.X-100, 0.1 mM 
dithiothreitol and a codktail of protease mhibitors comprising leipeptin (2 mg/ml), soya bean 
trypsin inhibitor (10 mg/ml), aprotinin (5 mg/ml) and ph«iylmethylsulphonyl fluoride (50 
mgftol). 

IS 

For the assay, 25 of substrate cocktail (50 mM Tris-HCl (pH 7.5 at 20 °C), 400 \iM 
NADPH. 20 MM flavin adenine dinucleotide, 20 pM flavin mononucleotide, 4 
tetrahydrobiopterin, 12 ^iM uarginine and 0.025 mCi Lrl^H} aiginine) is added to wells of a 
96 weU filter plate (0.45nM pore size) containing 25 of a solution of test compound in 50 
20 mMTris-HCL The reaction is started by adding 50 ^l of cell lysate (prepared as above) and 

after incubation for 1 hour at room temperature is terminated by addition of 50 fil of an 

aqueous s<rfution of 3 mM nitroargirane and 21 mM EDTA. 

Labelled L-citrullme is separated fi?om labelled L-arginine using Dowex AG-50W. 150 |xl of 
25 a 25% aqueous slurry of Dowex 50W (Na* form) is added to the assay after which the whole 
is filtered into 96 weU plates. 75 of filtrate is sampled and added to wells of 96 weU plates 
containing solid sdntillant. After allowing the samples to dry the L-dtruUine is quantified by 
scintillation counting. 

30 hi a ^ical experiment basal activity is 300 dpm per 75 pJ sample which is increased to 1900 
dpm in the reagent controls. Compound activity is expressed as IC50 (the concentration of 
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drug substance which gives 50% enzyme inhibition in the assay) and aminoguanidine, which 
gives an ICso {50% inhibitory concentration) of 10 |XM, is tested as a standard to verify the 
procedure. Compounds are tested at a range of concentrations and from the inhibitions 
obtained IC50 values are calculated. Compounds that inhibit the enzyme by at least 25% at 
5 100 pM are classed as being active and are subjected to at least one retest. 

In the above screen, the compounds of Examples 1 to 2 were tested and gave IC50 values of 
less than 1 0 jxM indicating that they are expected to show useful fiierapeutic activity. 

10 Screen 2 

Recombinant human NO synthases (iNOS, eNOS & iiNOS) were expressed in E. coli and 
lysates were prepared in Hepes buffer (pH 7.4) containing co- factors (FAD, FMN, H4B), 
protease inhibitors, lysozyme and the detergent, CHAPS. These preparations w^e used, at 

15 suitable dilution, to assess inhibition of the various isoforms. Inhibition of NOS was 
determined by measuring the formation of L-[^H]citruIline from L-[^H]arginine using an 
adaptation of the method of Forstermann et al? Bnzyme assays were performed in the 
presence of 3 fiM [^H]arginine, 1 mM NADPH and oflier co-factors required to support 
NOS activity (FAD, FMN, H4B, cahnodulin, Ca^"*). Since various NOS inhibitors have 

20 been reported to exhibit slow binding kinetics, or to inactivate the enzyme in a time 

dependent manner, enzyme and inhibitor were pre- incubated for 60 min in the presence of 
NADPH before addition of arginine to initiate the reaction. Incubations contmued for a 
further 60 min before the assays were quenched and pH]citrulline separated from 
unreacted substrate by chromatography on Dowex-50W resin in a 96- well format. 

25 

In the above screen, the compounds of Examples 1 to 2 were tested and gave IC50 values of 
less than 10 |JM against the iNOS enzyme indicating that they are expected to show useful 
tiierapeutic activity. 



30 
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Screens 

Compounds also show activity against the human foim of induced nitric oxide synthase as 
can be demonstrated in the following assay. 

The human colorectal carcinoma cell line, DLD-1 (obtained from the European Collection 
of Animal Cell Culture - cell line number 90 1 02540) was routinely grown in RPMI 1640 
supplemented with 10%(v/v) foetal bovine serum, and 2mM L-glutamine, at 37 "^C in 
5% CO2- 

Nitric oxide synthase was induced in cells by addition of medium containing human 
recombinant gamma-IFN (1000 units/ml), TNF-alpha (200 U/ml), IL-6 (200 U/ml) and 
IL-l-beta (250 U/ml). After incubation for 18 hours at 37 ^C, the medium was removed 
and the cells washed with wami phosphate buffered saline. Cells were incubated for a 
further 5 hours at 37 ^^C / 5% CO2 in RPMI 1 640 containing lOOfiM L-arginme and lOOpM 
verapamimCl in the presence and absence of test compounds. 

Nitrite accumulation was determined by mfadng an equal volume of culture media with 
Griess reagent (10 mg/ml sulphanilamide, 1 mg -Ar-(l-naphthyl)ethylenedianiine in 1 ml 
2,5% (v/v) phosphoric acid). Inhibition in the presence of compounds was calculated 
relative to the nitrite levels produced by untreated cells. IC50 values were estimated from a 
semi- log plot of % inhibition versus concentration of compound. 

In this screen the compounds of Examples 1 to 2 gave IC50 values of less than 100 \M, 
indicating tiiat they are predicted to show useful therapeutic activity. 
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1 . A compound of formula (I) 




(I) 



wherein: 



10 Y represents CI to 4 alkyl, CI to 4 alkoxy, halogen, CN, C=CH, NO2, CH2OH, CHO, 

COCH3, NH2, NHCHO, NHCOCH3 or NHSO2CH3; said alkyl or alkoxy group being 
optionally flir&er substituted by one or more fluorine atoms; 



T, U and W independently represent CX, N, NR^^, O or S(0)ni, except that at least one of T, 

1 5 U and W must represent a heteroatom and except that not more than one of T, U and W may 
13 

represent NR , O or S(0)in; m represents an integer 0, 1 or 2; and each X group 
independently represents H, CI to 4 alkyl, CI to 4 alkoxy, halogen, OH, SH, CN, C«CH, 
N(R^^)2, NO2, CH2OH, CHO, COCHb or NHCHO; said alkyl or alkoxy group being 
optionally further substituted by one or more fluorine atoms; 



20 



V represents NR^, O, CH2, 8(0)^ , OCH2, CH2O, NR^CH2, CH2Nr'^, CH2S(0)n , 
S(0)nCH2, CH2CH2 or CH=CH; 
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n represents an integer 0, 1 or 2; 

M represents C, and v/bsa M is bonded to a CH2 moiety in V, tfien M may also represent N; 
I g 

R andR independently rejn-esent H or Me. 
2 

R representsCl to 4 alkyl, C2 to 4 alkenyl, C2 to 4 alkynyl, C3 to 6 cycloalkyl or a 4 to 8 
mcmbered saturated h^crocyclic ring incorporating one heteroatom selected from O, S and 
N; any of said groups being optionally furthffl- substituted by CI to 4 alkyl, CI to 4 alkoxy, CI 
to 4 allQ'lthio, C3 to 6 cycloalkyl, halogen or phenyl; said phenyl group being optionaUy 
liirther substituted by one or more substituents selected independently from halogen, CI to 4 
alkyl, CI to 4 alkoxy, CF3, OCF3, CN or NO2; 

2 

or R represents phenyl or a five or six membered aromatic heterocyclic ring containing 1 
to 3 heteroatoms independently selected from O, S and N; said phenyl or aromatic 
heterocyclic ring being opticaially substituted by one or more substituents selected 
independently fixan halogen, CI to 4 alkyl, CI to 4 alkoxy, OH. CN, NO2 or NR^R^°; said 
alkyl or alkoxy groiqj being optionally further substituted by one or more fluorine atoms; 

3 

R represents H, CI to 4 alkyl or C3 to 6 cycloalkyl; said alkyl group being optionally 
substituted by CI to 4 alkoxy, halogen, hydroxy, NR^ ^ R^^ phenyl or a five or six 
membered aromatic or saturated hetero<^clic ring containing 1 to 3 heteroatoms 
independently selected from O, S and N; said phenyl or aromatic heterocycUc ring being 
optionaUy fiarther substituted by halogen, CI to 4 alkyl, CI to 4 alkoxy, CF3, OCF3, CN or 
NO2; 

7 14 

R and R independently represent H or CI to 2 alkyl; 
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R^, R^, R^, R^, R^^, R^ ^ and R^^ independently represent H or CI to 4 alkyl; 

R^^ represents H, CI to 4 alkyl, CHO, COCH3, SO2CH3 or CF3; 

5 or a pharmaceutically acxjeptable salt thereof. 

2. A compound of formula (I), according to Claim 1, wherein V represents S(0)n and n 
represents 0. 

10 3. A compound according to Claim 1 or 2 wherein Y represents CN. 

4. A compound of formula (T), according to Claim 1, which is: 
3-[[(lJJ,3iS>3-aiiuno-4-hydroxy- l-phenylbutyl]thio]-2-thiophenecarboni^ 
3-[[(lR,3S)-3-anruno-4-hydroxy-l-phenylbutyl]fliio]-5-ntelfayl-2-thiophenecarbo 

15 or a pharmaceutically acceptable salt, enantiomer or racemate thereof. 

5. A compound of formula (I), according to any one of Claims 1 to 4, or a 
pharmaceutically acceptable salt thereof, for use as a medicament. 



20 6. A pharmaceutical composition comprising a compound of formula (I) according to any 
one of Claims 1 to 4, or a pharmaceutically acceptable salt thereof, in admixture with a 
pharmaceutically acceptable adjuvant, diluent or carrier. 

7. The use of a compound of formula (I) according to any one of Claims 1 to 4, or a 
25 pharmaceutically acceptable salt tiiereof, in the manu&cture of a medicament for the 

treatment or prophylaxis of human diseases or conditions in which inhibition of nitric oxide 
synthase activity is beneficial. 

8. The use as claimed in Claim 7 wheiem it is predominantly inducible nitric oxide synfliase 
30 that is inhibited. 
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9. The use of a compound of fonnula (I) as defined in any one of Qaintis 1 to 4, or a 
phannaceutically acceptable salt thereof, in the manufecture of a medicament, for tiie 
treatment or prophylaxis of inilammatoiy diseases. 

10. The use as claimed in Claim 9 wherein the disease is inflammatory bowel disease, 

1 1 . The use as claimed in Claim 9 wherein the disease is liieumatoid arthritis. 

12. The use as claimed in Claim 9 wherein ttie disease is osteoarthritis* 

13. The use of a compound of fonnula (I) as defined in any one of Claims 1 to 4, or a 
phamiaceutically acceptable salt thereof, in the manufacture of a medicament, for the 
treatment or prophylaxis of pain. 

14. The use of a compound of formula (I) as defined in any one of Claims 1 to 4, or a 
phannaceutically acceptable salt thereof, in combination witti a COX-2 inhibitor, in the 
manufacture of a medicament, for the treatment or prophylaxis of inflammatory diseases. 

1 5. A method of treating, or reducing the risk of, human diseases or conditions in which 
inhibition of nitric oxide synthase activity is beneficial which comprises administering a 
therapeutically effective amoimt of a compound of formula (I), as defined in any one of 
Claims 1 to 4, or a phamiaceutically acceptable salt thereof, to a person suffering fix)m, or at 
increased risk of, such diseases or conditions. 

1 6. A method of treating, or reducing the risk of, inflammatory disease in a person suffering 
fix)m, or at risk of, said disease, wherein the method comprises administering to the person a 
therapeutically effective amount of a conq)ound of fonnula (I), as defined in any one of 
Claims 1 to 4, or a phannaceutically acceptable sal^ enantiomer or racemate thereof 

1 7. A process for the preparation of a compound of formula (I), as defined in any one of 
Claims 1 to 4, or a pharmaceutically acceptable salt, enantiomer or racemate fliereof, 
wherein the process comprises: 
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(a) reaction of a compound of fonnula(II) 



Y 
(") 



wherein T, U, W, Y and M are as defined in Claim 1 and L represents a leaving group, 
wifii a compound of formula (III) 




(III) 



10 



1 2 3^368 
wherein R,R,R,R,R,R,R and V are as defined in Claim 1; or 



(b) reaction of a compound of fonnula (IV) 



15 



Y 

(IV) 



20 



wherein T, U, W, M, Y and V are as defined in Claim 1, 
with a compound of fonnula (V) 
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wherein R , R , R"", R"^, R'', R^ and R° are as defined in Claim 1 and 1? is a leaving group; 

and where desired or necessaiy converting the resultant compound of formula (I), or another 
salt thereof, into a phamxaceutically acceptable salt thereof; or converting one compound of 
formula (I) into another compound of formula (I); and where desired converting the resultant 
compound of formula (I) into an optical isomer thereof 
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